A potential role for islet-1 in post-natal angiogenesis and vasculogenesis.
The LIM-homeobox transcription factor islet-1 (Isl1) marks a cell population which gives rise to myocardial, pacemaker, endothelial and smooth muscle cells, which are derived from the secondary heart field during heart embryogenesis. Isl1+ precursors have the potential of self-renewal and differentiation into endothelial, cardiomyocyte and smooth muscle lineages. The primary objective of this study was to determine whether retroviral gene delivery of Isl1 to endothelial cells and mesenchymal stem cells (MSCs) could promote angiogenic and vasculogenic properties. To this end, endothelial cells and rat MSCs were retrovirally transduced to express Isl1. Isl1 expression in endothelial cells resulted in enhanced proliferation and adhesion to fibronectin. In addition, increased IL-1b and VEGF secretion was evident in Isl1 transduced endothelial cells, concomitant with increased migratory and tube formation properties of the endothelial cells. Isl1 expression in MSCs promoted their vasculogenic properties and resulted in enhanced in vitro tube formation. Finally, Isl1 expressing endothelial cells induced enhanced in vivo vascularisation in C57BL/6J mice. These data suggest, for the first time, that Isl1 promotes postnatal angiogenesis and vasculogenesis by improving the angiogenic properties of endothelial cells and MSCs.